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Description of the Invention 

1. Name of the Invention 
Ink Jet Recording Device 

2. Scope of the Claims 

Inkjet recording device characterized by the fact that it is an ink jet 
recording device which can scatter an ink jet composition under conditions 
of a temperature higher than normal temperature, which has a thermal head 
that thermally sets the ink composition after the scattering and adhesion. 

3. Detailed Description of the Invention 
[Technological Sphere of the Invention] 

The present invention is an invention about an ink jet recording device. And 
then in more details, the present invention is an invention about an ink jet 
recording device, which can scatter an ink jet composition under conditions 
of a temperature higher than normal temperature. 

[Prior Art] 

The ink jet recording is excellent from the point of view of the electrostatic 
properties at the time of recording and the high speed printing properties. As 
an ink jet composition material used in the past, the ink jet composition 
materials have been used where water has been utilized as the main solvent 
agent. However, because of the penetration in the paper, after the recording, 
the ink penetration in the paper is easy and there is a generation of blotting 
(blurring, spreading), there is the drawback that it is said that the parts 
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surrounding the recorded dots become unclear, and because of that the 
printer product quality is decreased. 

Because of that, as measures in order to obtain good printed products 
irrespective of the paper material, as it has been described according to the 
reported in the United States Patent Numbers 4390369, 4484948, 4859383, 
Japanese Patent Application laid Open Number Showa 58-108271, the hot 
melt type ink jet recording is known where a hot melt type ink jet 
composition material is used, which utilizes wax that is a solid phase 
material under normal temperature, as its main agent, and under high 
temperatures, the solid phase ink is heated and melted and it is dispersed, 
and it is cooled and solidified on the surface of the recording paper, and the 
recording dots are formed. 

[Problems Solved by the Present Invention] 

However, in the case of the hot melt type ink jet recording device according 
to the previous technology, there are the problems that for obtaining a good 
printed product quality irrespective of the paper quality, the ink drop is 
solidified in the state as it has been placed on the recording paper surface as 
shown according to Figure 3, and because of that, the fixing strength is low, 
and it can be removed by external friction, heat, pressure etc., and in the case 
of stacked materials, there is staining on the printing, etc. problems. As a 
method in order to solve these problems, the method where after the 
scattering and adhesion, the ink composition material is fixed by using a roll 
heater or a light source etc., has been utilized, however, in that case also, 
there have been the problems that the consumption of electrical power is 
large and it is necessary that heat be supplied during the time of the 
equipment operation, and the scattering itself also becomes variable and a 
miniaturization is not possible. 

The present invention is an invention, which solves these problems, and then 
it has as a goal to suggest an ink jet recording device where irrespective of 
the paper material quality a high grade printing material with a good fixing 
strength, is obtained. 

[Measures in Order to Solve the Problems] 

The ink jet recording device according to the present invention is 
characterized by the fact that it is an ink jet recording device which can 
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scatter an ink jet composition under conditions of a temperature higher than 
normal temperature, which has a thermal head that thermally sets the ink 
composition after the scattering and adhesion. 

As the thermal head according to the present invention it is possible to use 
the well known thermal heads according to the previous technology as long 
as they are heads with the same dot pitch as that of the ink jet head. Because 
of the fact that according to the present invention a thermal head is used, the 
scattering electrical power used is small, and on the top of that only the 
printed dots can be selectively heated and fixed, and because of that it is 
possible to significantly curb the consumption of electrical power. 

The heat generation temperature of the thermal head varies depending on the 
ink properties and the printing speed, however, it is appropriate if it is within 
the range from a temperature around the melting point temperature, in more 
details, from a temperature that is lOoC lower than the melting point 
temperature, to a temperature, which is 30oC higher than the melting point 
temperature, and it is especially preferred that it be within the range from a 
temperature that is 2oC lower than the melting point temperature, to a 
temperature, which is 20oC higher than the melting point temperature. If it is 
too high over the melting point temperature, there is a generation of bleeding 
and print destruction is generated and if the temperature is too much lower 
than the melting point temperature, the fixing is insufficient and adhesive 
properties and wear (friction) resistance properties, are not obtained. 

In the ink, which has been sent out by the ink jet head and has been 
solidified is heated and fixed by the thermal head there is the problem that 
the thermal head is soiled due to the fact that the thermal head comes in 
direct contact with the ink, however, this can be resolved as a film, which 
has ink resistant properties, like for example, polyethylene terephthalate or 
Nylon, polyimide, aramide, polyethylene naphthalate, polytetrafluoro 
ethylene, etc., is placed in between the head and the ink, and the thermal 
fixing is conducted. 

[Effect] 

After that, practical implementation examples will be presented and the 
present invention will be explained, however, the invention is by no means 
limited by these examples. 
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Figure 1 is a three-dimensional view diagram of an ink jet recording device 
showing one practical example of the present invention. In this diagram the 
recording paper 10, is wound over the platen 11, and it is pressed by the 
transport rollers 12, 13. The ink jet head 16 and the thermal heads 18 a and 
1 8 b, form a structure on the surface of the carriage 15, which can move in a 
direction that is parallel to the platen axis, which is guided on the guide axes 
14, 17, so that they are placed on both sides of the above ink jet head 16.The 
ink jet head 16 has a number of nozzles, which can spray and propulsed 
individual ink drops, and it scans along the axial direction of the platen, and 
ink drops are selectively scattered from the above described nozzles, and ink 
image is formed on the surface of the recording paper 10. The thermal heads 
1 8 a and 18 b, which have been provided on both sides of the ink jet head 
16, and which also have a number of heat generating bodies, which can be 
controlled for their heat generation relative to individual dots, follow the ink 
jet head 16, and they scan along the axial direction of the platen, and in the 
case of one side printing, only the thermal head 18a generates heat, and in 
the case of two-side printing, at the time of the printing in the right had 
direction, only the thermal head generates heat, and at the time of the left 
hand direction printing, only the thermal head 18 b generates heat, and by 
that the ink image that has been formed by the above described ink jet head, 
is selectively heated and fixed. The recording paper 10 swings in the 
scanning direction and in the transverse direction through the rotation of the 
platen 1 1, the transfer rollers 12 and 13, and the printing on the surface of 
the recording paper, is performed. 

Regarding the temperature of the above thermal head at the time of the heat 
generation, as in the previous description, it is controlled to be close to the 
melting point temperature. 

In the ink jet recording device according to the present invention, the ink 
with the composition shown according to Table 1 is used, and a bit image 
printing, letter printing etc., is conducted on the usual high grade paper 
material, bond paper, PPC paper etc., and when after that the Al ~ A3 
evaluation was conducted, good results were obtained. 

(Al) Printing scratch resistance properties: This is evaluated as relative to 
each type recording paper, after the printing, the printing surface was rubbed 
by applying a 500 g/cm2 load by using a sand polished rubber, and the 
presence or absence of soiling depending on the number of rubbings was 
reported. 



4 



* After 30 or more back and forth rubbings there is no generation very 
appropriate (O) 

* After 20-30 back and forth rubbings there is generation 

appropriate(O) 

* After 10 back and forth rubbings there is generation not 

appropriate(X) 

When the evaluation is conducted according to the classification above, 
there was a slight difference depending on the grade of the paper material, 
however, all the materials were "appropriate" or better. 

(A2) Ink material blocking properties: Under a high temperature of 60oC a 
white paper recording paper was placed on the surface of the recorded paper, 
and from the upward direction of that pressure was applied and this was then 
stored for a period of 24 hours, and after that the presence or absence of ink 
stains occurring on the recording paper surface and ink transfer to the 
stacked recording paper, were monitored. 

• There is no ink stain, no ink transfer appropriate 

(O) 

• There are ink stains, there is ink transfer not appropriate 

(X) 

When the evaluation was conducted according to the above described 
classification, there was no ink stain generation, and also, there was no ink 
transfer observed. 

(A3) Ink dot leveling properties: The height of the ink dots on the surface of 
the above described paper, and the adhesive properties relative to the 
recording paper were evaluated. 

• The dot height is 10 microns or less, and the adhesive properties are 
also sufficient - very appropriate (O) 

• The dot height is from 10 microns to 20 microns, and the adhesive 
properties are also sufficient - appropriate (O) 
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• The dot height is higher than 20 microns, and the adhesive properties 
are insufficient - inappropriate (X) 

When the evaluation according to the above described classification was 
conducted, all of the materials were "appropriate" or above. 

Also, as a reference example, by using an ink jet recording device according 
to the previous technology and using the ink with the composition shown 
according to Table 1, each of the recording paper types were printed the 
same way. When the evaluation according to Al ~ A3 was conducted the 
same way as described in the case of the practical example, the results 
shown in Table 2, were obtained. 

Table 1: 



(Composition) 



caruchiba wax 20.0 weight % 

lauron 65.2 weight % 

palmiten acid amide 9.8 weight % 

pigment material 5.0 weight % 



(Properties) 



Melting point 67.4oC 
Viscosity (lOOoC) 5.3 cpa 



Table 2: 
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Headings in Table 2: 

1. Al: print rubbing resistance properties, 2. A2: blocking properties, 3. 
A3: dot leveling properties, 4. Practical Examples, 5. Reference 
Examples, 6. usual high grade paper, 7. bond paper a, 8. bond paper b, 
9. PPC paper a, 10. PPC paper b, 1 1 . medium grade paper. 

Bond paper a: illegible 
Bond paper b: illegible 
PPC paper a: illegible 
PPC paper b: illegible 

Moreover, the shown in Figure 1 ink jet recording device according to the 
present invention is one example, and as long as it is a device with a 
structure where the ink image scattered and printed from the ink jet head is 
heated and fixed by using a thermal head, any type of device demonstrates 
the results according to the present invention and there are no problems. 

For example, when it is a device where the 16 according to Figure 1 is 
substituted with a thermal head, and 18 is substituted with an ink jet head, 
the results according to the present invention are demonstrated. 

[Results From the Present Invention] 

As it has been described here above, it is a device which is an ink jet 
recording device, which scatters ink composition material under a 
temperature higher than normal temperature, which has a thermal head that 
heats and fixes the ink composition material after the scattering and 
adhesion, and by that, the results are obtained that it is said that a 
irrespective of the paper quality of the recording paper good printing is 
obtained where the fixing strength is high, and the rubbing resistance 
properties, and the dot reproduction properties, are good. 

Also, because of the fact that the ink dots become leveled, the additional 
results are also obtained that in the case when color printing has been 
conducted, there is no mixing of the color at the overlapping parts of the ink 
dots, and even in the case when color printing has been conducted on OHP 
sheets, there is no variation of the projected image. 
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4. Brief Explanation of the Figures 

Figure 1 is a diagram showing one practical example of the ink jet recording 
device according to the present invention. 

Figure 2 is a sectional view diagram of the ink image printed by the ink jet 
recording device according to the present invention. 

Figure 3 represents a sectional view diagram of the ink image printed by the 
ink jet recording device according to the previous technology. 

10 recording paper 

16 ink jet head 

18 thermal head 

20 ink 

Patent Assignee: Seico - Epson Company 

Translated by AlbenaBlagev ((651) 735-1461 (h), (651) 704-7946 (w)) 
04/05/02 
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